In Nepal the Stipeae consists of six genera: Achnatherum, Orthoraphium, Piptatherum, Ptilagrostis, Stipa, Trikeraia, and 15 species. Two new combinations, Ptilagrostis duthiei (Hook. f.) M.Nobis & P.D.Gudkova and Achnatherum staintonii (Bor) M.Nobis & P.D.Gudkova, are proposed, and new country records for Stipa klimesii, Ptilagrostis dichotoma, Ptilagrostis concinna and Achnatherum jacquemontii are reported. The records of Stipa roborowskyi, S. przewalskyi, S. capillata, S. consanguinea, S. mongholica, and S. sibirica, previously thought to occur in Nepal were based on misidentifications, and these have been excluded from the list of Nepalese Stipeae. We present keys for the identification of genera and species, and a checklist including information on nomenclatural types, regional and national distribution, and habitat. A lectotype is designated for Stipa brandisii Mez.
Introduction
The tribe Stipeae L. (feather grasses) is composed of extratropical and high-mountain grasses consisting of about 680 species distributed on all continents except Antarctica (Tzvelev 1977; Barkworth 2007; Romaschenko et al. 2008 Romaschenko et al. , 2010 Romaschenko et al. , 2011 Romaschenko et al. , 2012 Soreng et al. 2003 , 2015 , 2017 , Nobis et al. 2019 . It is an early divergent, highly specialized, monophyletic lineage within the subfamily Pooideae Benth. The Stipeae are characterized by their single-flowered spikelets without rachilla extensions, lemmas with apical awns where the awn is the result of fusion between the central and two lateral vascular traces, florets with three (rarely two) lodicules, and usually the palea is concealed by the lemma (if the palea is exposed when the floret is closed, then the palea is coriaceous (Roshevitz 1934; Tzvelev 1976; Freitag1985) .
Although agrostologists have maintained a broad concept of the genus Stipa L. since its description (Hitchcock 1935, Clayton and Renvoize 1986; Freitag 1985; Columbus et al. 2019 and others) , recent molecular phylogenetic studies suggest that ca. 34 genera should be recognized within the tribe (Hamasha et al. 2012; Nobis et al. 2019; Peterson et al. 2019) . However, the species composition of some genera still requires further study.
All previous treatments of the Stipeae in Nepal have followed a broad generic concept. The Annotated checklist of the flowering plants of Nepal (Press et al. 2000 , http://www.efloras.org/flora_page.aspx?flora_id=110) and the Flora of Mustang, Nepal (Ohba et al. 2008) Noltie) , and S. krylovii Roshev. (Nobis et al. 2015; Gudkova et al. 2017a) . Unfortunately, identification of Nepalese feather grasses is difficult due to the lack of recent, comprehensive, regional taxonomic studies. The main goal of this paper is to provide an identification key and checklist including information on types, nomenclature, distribution, and habitat for all Nepalese species of Stipeae.
Materials and methods
Our treatment is based on herbarium specimens deposited in BM, E, GOET, K, KATH, KRA, KUN, LE, M, NY, P (Thiers 2018) . Each species is listed with complete nomenclatural and type information (the type specimens examined has exclamation mark after a herbarium code) synonyms, habitat requirements, and Nepalese and general distribution. The distribution within Nepal is given by District (Fig. 1) . Elevation ranges and habitat requirements have been determined from herbarium specimen labels and from the literature.
Morphological analyses
Nineteen morphological characters scored for each taxon were included in the analysis (Table 1) . Each species was treated as an Operational Taxonomic Unit (OTU) following Sokal and Sneath (1963) . Cluster analysis was performed on all OTUs to estimate morphological similarities among the species. The similarities among OTUs were calculated using Gower's general similarity coefficient. A cluster analysis (UPGMA) was carried out using PAST software (Hammer et al. 2001) . 
Results and discussion
Detailed analyses of macro-and micromorphological structures of the lemma epidermis of Nepalese species of Stipeae confirmed that they form two main clusters, one with three subclusters (Fig. 2) . The clusters correspond to the four lemma epidermal patterns (LEP) : Stipa-like, Ptilagrostis-like, Piptatherum-like and Achnatherum-like (Fig. 3). The taxa from cluster I belonging to Stipa have long cells and hooks on the lemma epidermis in an ordered saw-like pattern (Romaschenko et al. 2012; Fig. 3a) . Within subcluster A of cluster II, there are three genera, Ptilagrostis, Trikeraia and Orthoraphium (Fig. 2) , that have LEPs dominated by elongated basal cells, frequent silica bodies and cork cells ( Fig. 3b-d, h ). However, the presence of deflexed, hard prickles in the case of Orthoraphium roylei (Fig. 3d) , as well as 2-3 mm long awn-like lemma lobes in the case of Trikeraia hookeri (Fig. 3e ) are unique characters which distinguish them from other members of the subcluster. Subcluster B comprises species from the genus Piptatherum. These species differ from those in subcluster A in their extremely short callus, less numerous and rounded silica bodies on the lemma surface (Fig. 3f ) . Taxa in subcluster C, all of which belong to the genus Achnatherum, have a maize-like type of LEP (Romaschenko et al. 2012) , characterized by numerous silica bodies and very short basal cells (Fig. 3g-h ). All of these species have lemmas distinctly longer than paleas.
Key to genera = S. aliciae Kanitz, Növényt. Gyujtesek Eredm. Grof Szechenyi Bela Keletazsiai Utjabol 61, t. 7 (1891).
General distribution. China, Kyrgyzstan, N India, Mongolia, Nepal (Grubov 1982; Tzvelev 1968 Tzvelev , 1976 Freitag 1985; Wu and Phillips 2006 (Nobis et al. 2014 (Nobis et al. , 2015 .
Distribution in Nepal. Mustang. Habitat. High mountain steppes and alpine mats, among subalpine shrubs and on rocky ledges.
Altitudinal range. 3500-5000 m. Notes. These specimens were previously identified as S. roborowskyi, but this species does not occur in Nepal. This species differs from S. klimesii in having shorter ligules on the vegetative shoots [0.5-1.5(-2) vs. (2-)3.5-7.5(-9) mm], shorter anthecium [(6-)6.5-7.5(-7.7) vs. ≡ S. sareptana subsp. krylovii (Roshev.) Cui, Fl. Xinjiang. 6: 299 (1996) ; ≡ S. sareptana var. krylovii (Roshev.) Kuo & Sun, Fl. Reipubl. Popularis Sin. 9(3): 275, pl. 65, f. 37-41 (1987 Gudkova et al. 2017a Gudkova et al. , 2017b .
Distribution in Nepal.
Mustang (Gudkova et al. 2017a) . Habitat. High mountain semi-desert. Altitude range. 3900-4000 m. Notes. These specimens were previously identified as S. capillata, but this species does not occur in Nepal. Stipa krylovii differs from S. capillata mainly in having a ring of hairs at the top of the lemma.
Selected specimens studied. Mustang: s.loc., on dry sandy ground, 29°14'N, 83°52'E, 13000 ft, 3 Aug. 1954, Stainton, Sykes, Williams 2161 (E, K, BM). (Bor 1960; Freitag 1985) , but the two species are easily distinguished as P. dichotoma has a tuft of short hairs at the apex of anthers (glabrous in P. mongholica). They are disjunctly distributed with P. dichotoma found in the mountains of southerncentral Asia while P. mongholica occurs mainly in the mountains of northern-central Asia; (Tzvelev 1968 Gosainkund, 28°4'58"N, 85°24'51"E, 4300 m, 28 Jul. 1995, T. Hoshino, K. Dan, H. Koba, Y. Omori, C.P. Rauniyar, M. Sato, P. Shrestha & S. Takatsuki 9537221, 9537-222 (KATH) Altitudinal range. 3600-4600 m. Note. These specimens were previously identified as P. concinna which also occurs in Nepal and which can be distinguished by its subequal glumes, lemma and palea. It has also been confused with Ptilagrostis bhutanica (Noltie) M. Nobis (basionym: Stipa bhutanica Noltie 1999: 289; Nobis et al. 2016) , from Bhutan and China. However, these two taxa differ in the upper part of the awn which is scabrous in P. bhutanica and shortly pilose (with hairs over 0.5 mm long) in P. yadongensis.
Stipa capillacea
Selected specimens studied. Bajhang: Saipal Aletsoura, 29°57'51"N, 81°13 '6"E, 4333 m, 31 Jul. 1976 Type. Sikkim-Himalaya, Tibetan region, 14000-16000ft, 1861, Hooker (holotype K!, isotypes G, GOET!, LE 9267!).
General distribution. Himalayas: China (Tibet), India (Ladakh and Sikkim), Nepal (Freitag 1985; Wu and Phillips 2006) . Distribution in Nepal. Solukhumbu, Mustang. Habitat. Alpine meadows, moist grassy places, under shrubs, swampy places, Kobresia moors.
Altitudinal range. 4400-5300 m. Altitudinal range. 2400-4000 m. Note. Stipa brandisii was described by Mez (1921) based on a specimen housed at B but destroyed during the Second World War. In his original description of the species Mez (1921) reported that the species had been collected in 'Western-Himalaya, Kulla ([by] Brandis)', but did not provide further information about the date of specimen collection, number and place where it was housed. In the absence of the original material, the specimen at K (http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000032092) was selected as lectotype by H. Freitag in 1984 and subsequently cited as the holotype (Freitag 1985) . We designate this here as the lectotype.
Selected specimens studied. Dolpa: Above Chong, near Tibrikot Growing, among shrubs on open slopes, 29°1'40"N, 82°46 '22"E, 2580 '22"E, m, 11 Sep. 1952 Ghyaru, 28°39'24"N, 84°2'22"E, 3500 m, 22 Sep. 1981, M.A. Farille 81-486 (E) ; Boraga, Entre Braga et Ghyaru, bois ouvert xerophile, 28°39'24"N, 84°2 '22"E 3500 m, 22 Sep. 1981, M.A. Farille 81-491 (E) ; Boraga Annapurna Himal, Manang, Annapurna III, north-slope above Braga, on pastures, 28°39'24"N, 84°2 '22"E, 3850 m, 14 Oct. 1969, T. Wraber, 36404(502) (Hamasha et al. 2012) . Stipellula is characterized by its maize-like lemma epidermal pattern which clearly distinguishes it from Stipa and confirms that these species belong to the achnatheroid group of grasses within the Stipeae. However, there are no unique, diagnostic morphological characters to separate Stipellula from Achnatherum which is itself polymorphic and highly polyphyletic (Romaschenko et al. 2012; Hamasha et al. 2012) . Thus, we prefer to treat Stipa staintonii as a member of Achnatherum.
Selected specimens studied. Baglung: Sing Khola, wet rocky cliff, 18 Sep. 1976, H. Tabata, K.R. Rajbhandari & K. Tsuchiya 3711 (KATH) . Dolpa: Ringmo, dry hillslope, 29°10'20"N, 82°55'50"E, 3400 m, 2 Aug. 1973, S. Einarsson, L. Skärby & B. Wetterhall 3128 (BM); Barbung Khola, 28°52'N, 83°15'E, 3030 m, 18 Jul. 1963, J.D.A. Stainton 4417 (BM); Barbung Khola, 28°52'N, 83°18'E, 3030 m, 13 Jul. 1963, J.D.A. Stainton 4417 (E) Type. NW India, Chenab Himalayas, 1852, Thomson (lectotype E 360583!, designated by Freitag 1975) .
General distribution. China, N India, Kashmir, Nepal (Freitag 1975 Type. Tibet, 4500 m, sheltered nullahs near water, Jul-Sep. 1891, Thorold 124 (holotype K!, isotype C).
General distribution. China (Tibet), India (Sikkim, Ladakh), Pakistan (Freitag 1985; Wu and Phillips 2006) .
Distribution in Nepal. Although we did not find any specimens of Trikeraia hookeri during this study we include it here because it is known from nearby regions (Freitag 1975, Wu and Phillips 2006) , so it is very likely to be present in Nepal. Freitag (1985) reported this species from Nepal based on Sufed 104 (K), Mt. Everest, Tinkye palin, 4270 m, but this specimen appears to have been collected on the Tibetan side of Mt Everest.
Habitat. Scrublands, alpine mats. . These specimens are characterized by having 4-6 mm long lemma lobes, the awn arising below the middle of the lemma and ovary with two stigmas. Recently, Trikeraia oreophila was found to be conspecific with Sinochasea trigyna Keng (WCSP 2019). Morphological and molecular studies have shown that the genus Sinochasea is distinct not only from Trikeraia, but also from all the other genera of the tribe Stipeae, and therefore it was transferred to the tribe Phaenospermateae Renvoize & Clayton (Schneider et al. 2011; Romaschenko et al. 2012; Kellogg 2015) .
